The Escherichia coli adenylate cyclase complex. Stimulation by potassium and phosphate.
In Escherichia coli, adenylate cyclase activity in toluene-treated cells can be inhibited by glucose while the activity in a broken cell preparation cannot. Adenylate cyclase activity in the permeabilized but not in broken cells is stimulated somewhat specifically and additively by potassium and phosphate. Kinetic studies show sigmoid substrate-velocity curves for the toluene-treated cells but hyperbolic curves for the broken cells. The stimulatory effects of potassium and phosphate on adenylate cyclase activity in tolulene-treated cells are associated with increases in the Vmax and Km for ATP. While the enzyme activity in toluene-treated cells shows a preference for magnesium over manganese, the reverse is observed in broken cells. Stimulation of adenylate cyclase activity in toluene-treated cells requires the presence of the proteins of the phosphoenolpyruvate:sugar phosphotransferase system (PTS). The PTS proteins can be phosphorylated in a P-enolpyruvate-dependent reaction. The stimulatory effects of ions will not occur if the PTS proteins are not phosphorylated. Since potassium phosphate stimulates both adenylate cyclase and PTS activities in toluene-treated cells, it is proposed that the effect of potassium phosphate on adenylate cyclase activity is mediated through an effect on the PTS. A model for dual regulation by glucose of adenylate cyclase activity is proposed. This model involves regulation of both the condition of the PTS proteins as well as the cellular concentration of phosphate.